GRINDING STONES
OF COSTA
AND MULLERS RICA
BY DORIS STONE AND CARLOS BALSER.
(Plates XXXV 10 XXXVIII).
The territory of Central America comprised one of the major meeting grounds of the New World, because of its geographical position between two continents and the presence of two of the four transversal passes in this hemisphere. It was the scene of many pre-Columbian migrations and the site of varied trader-colonies centuries before the European set foot on its shore. It is not surprising then that, when the Spaniard did arrive, he found the population consisted of peoples of southern as \""ell as northern origin each with their own manner of living in this relatively reduced area.
It is this manner of living that concerns us at the present moment because it is through the artefacts associated with by-gone customs that we can create much of the genre or daily picture of a culture. The most important item among a people is food. Archaeology in Central America, and in particular in Costa Rica, points to four distinct basic elements of diet: maize, tubers, cacao, and the fruit of the pejivalle palm (Ctlilielma tltilis Oerst). All four require mashing as part of their preparation for use. This immediately implies a grinding stone. In the popular mind, a grinding stone is associated with the maize tortilla or maize bread. In Costa Rica, as in most of Central America, there are innumerable varieties of grinding stones and mullers. The purpose of this paper is an attempt to explain the original function of types and to point out the fundamental culture, whether northern or southern, responsible for them.
The northern peoples who had penetrated south to Costa Rica before the advent of the European were the Nahuatl and the Chorotega. They subsisted largely on a baked maize bread which was prepared in the foHowing manner. Crude maize was cooked with lime and ashes, washed to rid it of impurities, soaked in water over night, and then ground into a pulp by placing the wet grain on the curved surface of a special stone artefact or metate and rolling over it a cylindrical shaped or elongated stone, the muller. The ground pulp was then baked over an open fire in a shallow receptacle known in Aztec as comalli, and in Spanish today as comal. This resulted in a flat bread or what is known in Central America and Mexico as a tortilla.
so.clIht DES AMERICAN1STES
The term metate is derived from the Nahuatl word mellall or me/all, According to Mexican definitions, it is a quadrangular stone supported by three or four 
GRIKDIKG STONES AKD MULLERS OF COSTA RICA
and Pitti (son). A grinding stone without th,e support of legs was called a lemetale from te or tell (stone) and mellall = metate '.
The peoples of southern origin constituted the bulk of the pre-Columbian Costa Rica population. and can be termed the true aboriginees of this region. Although linguistical evidence points to their knowledge of maize. neither historical nor ethnological documentation suggest the use of maize bread. "or of this cereal. until Mexican groups penetrated their territory '. Their basic diet until this event. consisted of tuberous plants. the fruit of the pejivalle palm. and cacao. With the exception of the last. these items were often made into a ball such as the South American arepa. or into a fermented drink which. like maize products, necessitated crushing in the process of preparation.
Contrary to maize products. these substances cannot be soaked in water. To mash them, however, requires considerable liquid. In other words, the pro· cess of preparation is fundamentally different. The need for more water during crushing does not permit the use of a borderless grinding stone. There must be a raised rim to avoid the overflow. The very muller must conform in size and shape with the container in which the foodstuff is placed for mashing. Instead of the elongated stone associated with the preparation of maize. a flat-edged river rock. or a stone shaped as a pestle. or in the form of a stirup was employed. The method of mashing was also governed by the form of the grinding surface. The muller was rocked. at times with one hand. and not pushed forward and pulled backward.
The artefacts found in tombs in Costa Rica supply the archaeological evidence for such processes. In addition to this. they indicate by their artistic developement certain cultural connections. Besides the natural boulder which is actually used as a grinding stone in Talamanca and the south of Costa Rica. and which although not found in graves is one of the indications of old dwelling sites. burials and ancient house locations yield metates without any legs. with three legs. with four legs. with two panels, and with pedestal bases. Some have a raised rim or a groove desiguating the edge of the grinding surface, while others are without any border. The grinding plates are flat or concave in varying degrees. Surfaces with raised edges are seen with all types of supports with the grinding plates differing from a flat to a slightly concave form. The concave rimless grinding plate, however, is only known on the three leg metates.
Meali"g Slo"es. -Muliers are comparatively rare. but five distinct kinds appear in the graves. There is the elongated or cylindrical stone associated with maize grinding in Mexico and western Central America ( fig. r2 c) ; a shorter loaf shape stone flat on one side probably developed from the former ( fig. 12 a) ; a short rectangular and flat bottom muller ( fig. 12 b) 
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The vertical pestles we feel belong more with mortars than with metates. They are found on the Old Line, the Reventazon, and the Highland area but are rare. The elongated muller is rounded and over-reaches the grinding plate on both sides. I t is associated in particular with the Nicoya penninsula although it is found on the Old Line. The short rectangular mealing stone is occasionally decorated with a figure which serves as handle. This and the loaf shape muller can be used on flat grinding plates in addition to which the short rectangular one can also be used on those with a raised edge. They are not common but have been found on the Old Line, in the Highland area, and less often in Nicoya. The grinding stone, however, which occurs most frequently in Costa Rica is stirup shape, either solid (pI. XXXV b) or with an open center (pI. XXXV a).
The only way to use it is with a rocking or side-to-side movement. This is similar to the manner employed by the people of Talamanca, Boruca and Terraba today. It is the ideal muller for a raised edge grinding plate as there is no manner for one's fingers to be touched in the mashing process. When considering the muliers from pre-Columbian Costa Rica, we shonld not overlook the possibility that wooden muliers may have been the common artefact. This in itself would explain the scarcity of mealing stones in many graves where metates are found. It also offers an answer to the question why many grinding stones show so little evidence of use.
Stone Obiects Similar to Metates. -There has been some confusion among students of Costa Rican archaeology as to the terminology and use of certain pre-Columbian artefacts of stone. Perhaps the greatest dissention has centered around the circular and the four leg metates. is often applied to the same type of object. In addition, there are stone mortars which are generally circular but sometimes rectangular and are frequently deep walled. We feel, therefore, that it is necessary to clarify our classification in this paper. We have considered all objects with a raised rim and those with a concave, no matter how slight, surface as grinding stones. We place in the same category those stones with a flat surface and no design because as a rule this type of artefact shows evidence of use.
Although this study does not refer to seats and stools as such, it is necessary to point out that they were utilized in pre-Columbian times. Not only are such objects depicted in gold, stone, and clay with figures seated on them, but also they are encountered in graves and at certain ceremonial sites throughout Costa Rican territory. There are two distinct seat forms. One is round and similar to a legless stool, while the other is rectangular, is tetrapod or has two longitudinal slabs as supports. Both styles are nearly always decorated, often with motifs resembling those seen on the grinding stones, including bands of human heads or protruding animal, bird, or reptile heads. Both are confortable for sitting, which is not characteristic of a raised rim. The circular seats are common throughout Costa Rica, while the other type does not seem to have been used in the Nicoya area. Rectangular benches or seats were known in the Antilles before the advent of the Spaniard and are associated with the Arawak culture. Wooden prototyes of these stools are found today among all the southern and eastern Costa Rican aboriginees and many of the peoples inhabiting the Caribbean litoral of Central America as far west as the Paya of Honduras.
In the historical documentation concerning the Costa Rican aborigenees, there is a curious lack of data referring to ritual. Archaeology, however, leads us to suspect that a kind of altar or ceremonial table was known. It is possible even that the over-sized stone object which appears to be a metate but lacks evidence of use, and the very elaborated stone seat served such a purpose. Considering this point further, we call attention to the cult of human sacrifice. Arawak peoples killed their victims by first teasing and then finally clubing the neck and cutting off the head. The head appears to have been the only part of importance. Mexican groups made a fetish of extracting the beating heart of the victim placing the hapless person over a boulder-shape altar.
To be sure there are those who believe that human sacrifice represents Mexican influence and was transmitted to South America by the Caribs I. We feel that human sacrifice is a more universal trait. Flaying, the cutting out of the heart, the thigh bone, etc., can well form part of the Tlacaxipeualiztli complex, but trophy heads and the manner of killing the victim seems to us to be it complex apart. It is probable that the Arawaks were responsible for this conception and that the presence of this practice in Costa Rica denotes Arawak rather than Mexican influence. On the other hand, in territory assoc-iated with Mexican peoples such as the Nicoya peninsula trophy heads are absent along with the circular offertory table or altar.
Certain elaborately carved objects which seem to represent grinding stones, but which may have been used as altars bear out the importance of the head and not the heart. The one illustrated in fig. 13 (a and b) The grinding stones can be divided into divers groups, each with certain designs peculiar to the form and or the geographical location. This gives us a broader and more easily comprehended picture of the cultural trends in preColumbian Costa Rica.
Legless M etates. -The legless metate is in truth a flat stone slab which as a rule is slightly concave. It is found in the region of the Old Line and is practically unknown in southern Costa Rica.
Tripod Metates. -Tripod metates occur with and without a raised border, indicating that they served two different purposes.
Tripod M etates without a raised rim. -Such metates were primarily for grinding maize and are classified according to the shape of their legs, the form of their grinding plate, and their decoration.
The grinding plates associated with conical nodes, mammiform, and short tubular supports are either flat or slightly concave, sometimes with an extended end over the single support. In Costa Rica, they do not appear to have been decorated. Such metates are not common but are found with most frequency at Las Guacas on the Nicoya Peninsula, on the Old Line, in the Highland area, and very occasionally in the south '.
The longer tubular and triangular slab supported stones have concave grinding plates. some more pronounced than others, and are nearly always elaborately decorated, especially on the under side and the legs.
Frets or geometric or textile motifs adorn the supports and often are used to form an incised border on the two upper ends of the plate, around the reverse side, or on the outter edge (pI. XXXVII, c). At times, a naturalistic animal or reptile design or a conventionalization appears on the reverse side. It has been suggested that the custom of decorating the under surface came from standing the stone on one end against the house wall when not in use J. This could well be true as it is the practice of many Meso-american peoples today. Grinding stones are placed against the house wall with the muller on the top rim. This serves not only to keep the artefact out of the way, but also is a convenient manner of drying the metate after use. It is worth while to recall, however, that certain Meso-american peoples sometimes placed the stone upside down or with the reverse side apparent for a different reason. Sahagun. one of the authorities on Mexican life in the early conquest era, makes the following observations :
« He who played ball put the metate and the comal upside-down (mouth down) on the ground, and the muller or mellalpilli he hung in a corner, and by doing this they said that they couldn't be beaten, but had to win. Alson when rats were abundant in the house, they put the muller outside; they said that if it were inside the rats couldn't be caught, because the muller would advise them so that they wouldn't be caught '. » We would like also to draw attention to a very significant point. Stones with a decorated under plate ah\'ays show signs of use and are as a rule not found with holes or partially chipped spots which denote ceremonial killing. In the majority of the graves, these metates were placed plate down, or better said legs up. It can well be that were adorned on the under part because this offered the only ample non-functional space for decorating. They were probably put in the tomb upside-down with the iedea of drying to be ready for service in the next world.
Decorated under plates are sometimes seen in the region of the Old Line, but they are commonly associated with that of Nicoya, an historical Mesoamerican area. The territory of the Old Line appears to have been a trading section or at least a region where various cultures came into contact with one another. Many of the grinding stones from here show evidence of ceremonial killing, while some undoubtedly seem to have been made precisely for grave purposes and do not display any signs of use.
Both the longer tubular and triangular slab supported metates are found on the Nicoya Peninsula, particularly at Las Guacas, and on the Old Line at Las Mercedes '. The tubular tripod generally without a decorated under plate is found also in the Highland region. All of these types lend themselves to the use of the elongated or cylindrical muller which generally overextends the width of the grinding plate. In addition to this. the method of grinding. from the rear forward. then back. makes three rather than four legs as a support more logical. A side-to-side movement lessens the stability of the stone.
Tripod b-c) . For this reason, the tetrapod metates are divided according to the design or adornment of the whole stone as well as the shape of the grinding plate. Jaguar Interpretations. -The majority of these stones represent a jagnar with four feet, a pronounced knee, a protruding head, a tail which stems from the raised edge of the grinding plate, rises in a semi-Ioope, and ends at the ankle of the right hind knee (pI. XXXV, g), or less frequently terminates as a projecting half tailor stubb. The grinding plate itself is rectangular, oval, or circular. The legs vary from short stubs to slender elongated supports, always emphasizing the knee. As a rule there is a raised edge decorated in a geometrical design but occasionally with human heads. At times, there is no edge, only a flat or slightly concave surface. The head, neck, tail and legs are usually incised with geometric motifs.
The exceptions to this general type is a brace adorned with a human head, between the two fore and two hind supports, or a twisted rope or serpent motif stems from the mouth of the projecting head to the fore legs while the double tail connects with the rear supports. Sometimes there is a brace or adornment between the hind and fore leg on both sides of a mon key or bird cut in the round or semi-round, or, instead of a jaguar head, that of a crocodile or puma projects from the traditional jaguar metate, or, instead of the tail there is an extra head (pI. XXXV e). Variants such as these or similar decorative changes, for example a projecting head turned slightly sideways (pI. XXXV, I), are the exception and may have been an interpretation of the individual artist or may represent a combination of theological subjects. These jaguar metates were made in many sizes ranging from miniature to two feet in height. They are found throughout southern Costa Rica, Talamanca, The General Valley, and the Old Line, and less in the Highland region and in Nicoya. They are common in Veraguas and Chiriqui, Panama 1.
A particular type of jaguar grinding stone which undoubtedly was influenced by the more common kind has been found at Las Mercedes on the Old Line '. The supports of these pieces are two extended jaguar figures. each one running the length of the grinding plate as a brace. A deviation from the jaguar motif but obviously influenced by the extended brace is shown in the plate XXXV, i.
Allantean Supports. -Four human figures in Atlantean style support grinding stones with oval or rectangular plates which are slightly deeper in the center than the rectangular ones (pI. XXXVIII, band c). Monkeys with upturned tails and birds are also associated with this class. The raised border is generally decorated with a very stylized interpretation of human heads and what might be a feather pennant at the two ends. Occasionally, however, combinations of styles are seen (pI. XXXVIII, c and XXXV, k). The oval grinding plate decorated with a band of heads and the feather pennant also occurs with plain tubular legs (pI. XXXVIII, d). and with a brace across the ends with a monkey figure cut in the round (pI. XXXV h). These grinding stones are found on the Old Line and in the Reventaz6n areas.
Circular Grinding Stones. -Circular grinding stones have tripod (pI. XXXVI, b) or tetrapod legs or a round Atlantean base (pI. XXXVI, g), or apedestal base, solid or open (pI. XXXVI, e). The first two supports mentioned and the pedestal base seem to be associated with a band of human or animal heads on the raised edge. The pedestal base is either solid or shaped somewhat like a toadstool stem or has vertical or diamond-shape cuts. A few rare pieces have a human face alternating with a complete figure as a support. The Atlantean figures are of three kinds: human, with or without masks, monkey with an uplifted tail, or a jaguar with a downward tail. The grinding plates connected with such bases are circular with a raised edge or are small bowl-shape containers. This last type is sometimes used by the"actual inhabitants of Talamanca to crush cacao. It is very possible that the majority of these circular metates, in particular the more elaborate ones, were for ceremonial purposes, such as the preparation of certain drinks for a special occa· sian, or, as we have said before, for altars, and not for daily use.
Design Motifs on Grinding Stones. -The triangular slab leg metates are the only Costa Rican rimless grinding stones which do not range in height from miniature to four feet. Whereas other rimless metates occasionally are seen in minute size. In connection with the former, it is interesting to note that grinding stones with similar plates and supports, generally undecorated, a'i well as a projecting animal, serpent, or bird head, occur in northeastern Honduras I, in the Comayagua valley, and much of highland Hondura. '. In the Sula Plain', the islands in the Bay of Fonseca, El Salvador', and Ecuador', grinding stone< with projecting heads are also known. We should not loose sight, therefore, that where this type of Costa Rican metate is concerned, the artistic motifs could well have been borrowed from a Central American or Circum-Caribbean culture complex non-Mexican in character.
The raised rim metates have long aroused the intere'\t of the curious by the great variety of sizes as well as the diversity of design motifs. There seems little room for doubt that some of these grinding stones were for ceremonial purposes, perhaps as altars, or for the ceremonial preparation of chicha from tubers or pejivalle, or merely as tomb offerings, in particular for children. It is worth noting that in 1956. in Talamanca, miniatttTe bows, arrow!;, and certain household effects were placed in children's burials, the objects depending on the sex of the individual.
Many of the motifs used to adorn the metates have a theological significance. The feline, monkey, crocodile, and serpent were popular subjects in pre-Columbian art and especially in South America, were held in the light of dieties 1. Althrough there is no historical documentation citing these creatures as aboriginal gods in Costa Rica, there is ethnological evidence that the Talamancan peoplec; at least consider certain animals as clan guardians, and others as evil forces or spirits 2.
Human sacrifice, which in Costa Rica developed into what might be called a cult of human head, was practiced every moon 3. Such a cycle emphasized all the more the importance of this practice and males the frequent use of heads as a decorative motif easier to understand. Occasionally a band of animal instead of human heads is seen and may represent a mythical god-man, a particular animal associated with sacred events, or meTe masks. The tribes of Talamanca recount that their greatest culture heroe in one of his experiences was left as a head in a basket. During this period he seems to have changed mystically into certain animals.
Beak birds also have their religious significance. Definitely associated with Antillean mythology " they appear to have been connected with fertility rites at least on the Caribbean side of Costa Rica '.
The Utilitarian Purpose of the Grinding Stones. -The metates of Costa Rica served very distinct purposes which is indicated by the style and the size. Rimless and concave grinding plates point to the crushing of maize. Raised borders and troughs lend themselves to the mashing of tubers and the pejivalle fruit. Small grinding stones with raised rims greatly outnumber the rimless variety. Both, however, may have been used for cacao, shells for the manufacture of paint, or for chile peppers. M.iniature stones were in most probability grave or votive offerings, or were children's playthings. Many of the larger, and perhaps even the smaller metates were undoubtedly for ceremonial p,!rposes only. Often the grinding surface of these stones do not show signs of use. This and the relative scarcity of stone mullers leads us to suspect that wooden crishers or manos were frequently employed.
The significance. -On the whole, the grinding stones of Costa Rica reveal that this territory was a meeting ground of two very different cultural trends, one from the north with maize as a basic diet, and the other from the south with the importance given to tubers and the fruit of the pejivalle palm'. Two cultures are further emphasized by the decorative motifs associated with them. The northern influence is manifested in the use of frets and geometric border designs. Whereas the appearance of human heads as a rim band point strongly to the south. Regardless of the cultural implications as shown in the form and design of the grinding stones, however, it cannot be overlooked that the Costa Rican metate represents one of the most artistic achievements in American archaeoloy. While this paper was already in press, a metate painted with a geometric design in white was excavated in Costa Rica. It belongs to the group of the "flying panel» types and no doubt it is the first of this kind ( fig. 14) .
